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n The native state conformational ensemble of the SH3
domain from α-spectrin. Mourad Sadqi, Salvador
Casares, María A Abril, Obdulio López-Mayorga, 
Francisco Conejero-Lara and Ernesto Freire (1999).
Biochemistry 38, 8899–8906.
The folding/unfolding equilibrium of the α-spectrin SH3
domain has been measured by NMR-detected
hydrogen/deuterium exchange and by differential scanning
calorimetry. Protection factors against exchange have been
obtained under native conditions for more than half of the
residues in the domain. Apparent stability constants per
residue and their corresponding Gibbs energies have been
calculated from the exchange experiments. The most stable
region of the SH3 domain is defined by the central portions of
the β strands. All residues in the domain have apparent Gibbs
energies lower than the global unfolding Gibbs energy
measured by differential scanning calorimetry, indicating that
under the experimental conditions used the amide exchange of
all residues in the SH3 domain occurs primarily via local
unfolding reactions. These results demonstrate that under
native conditions the SH3 domain needs to be considered as
an ensemble of conformations and that the hydrogen exchange
data obtained under those conditions cannot be interpreted by
a two-state equilibrium. The observation that specific regions
of a protein are able to undergo independent local
folding/unfolding reactions indicates that under native
conditions the scale of cooperative interactions is regional
rather than global. 
13 July 1999, Biochemistry
n Structure of the DNA repair enzyme endonuclease IV
and its DNA complex: double-nucleotide flipping at
abasic sites and three-metal-ion catalysis. David J
Hosfield, Yue Guan, Brian J Haas, Richard P Cunningham,
and John A Tainer (1999). Cell 98, 397–408.
Endonuclease IV is the archetype for a conserved
apurinic/apyrimidinic (AP) endonuclease family that primes
DNA repair synthesis by cleaving the DNA backbone 5′ of AP
sites. The crystal structures of endonuclease IV and its
AP–DNA complex reveal how an α8β8 TIM barrel fold can
bind double-stranded DNA. Enzyme loops intercalate
sidechains at the abasic site, compress the DNA backbone,
bend the DNA ~90°, and promote double-nucleotide flipping
to sequester the extrahelical AP site in an enzyme pocket that
excludes undamaged nucleotides. These structures suggest
that three Zn2+ ions directly participate in phosphodiester
bond cleavage.
6 August 1999, Cell
n Structures of two repeats of spectrin suggest models of
flexibility. Valerie L Grum, Dongning Li, Ruby I MacDonald
and Alfonso Mondragón (1999). Cell 98, 523–535.
Spectrin is a vital component of the cytoskeleton, conferring
flexibility on cells and providing a scaffold for a variety of
proteins. It is composed of tandem, antiparallel coiled-coil
repeats. The authors report four related crystal structures of
two connected repeats of chicken brain α-spectrin. In all of the
structures, the linker region between adjacent units is α-helical
without breaks, kinks or obvious boundaries. Two different
models of flexibility are seen: conformational rearrangement in
one repeat, resulting in movement of the position of a loop;
and varying degrees of bending at the linker region thus
providing novel atomic details of spectrin flexibility. (A related
paper by Djinovi-Carugo et al., describing the crystal structure
of the two central repeats in the α-actinin rod is reported in the
same issue pp. 537–546.)
20 August 1999, Cell
n The crystal structure of the complex of replication
protein A subunits RPA32 and RPA14 reveals a
mechanism for single-stranded DNA binding. Alexey
Bochkarev, Elena Bochkareva, Lori Frappier and Aled M
Edwards (1999). EMBO J. 18, 4498–4504.
Replication protein A (RPA), the eukaryote single-stranded
DNA-binding protein (SSB), is a heterotrimer. The largest
subunit, RPA70, has two DNA-binding domains that each
adopt an OB-fold. The complex of the two smaller subunits,
RPA32 and RPA14, has weak DNA-binding activity. The
crystal structure of the proteolytic core of the RPA32–RPA14
complex reveals that RPA14 and RPA32 are structural
homologues, each subunit containing a central OB-fold
domain. The discovery of a third and fourth OB-fold in RPA
suggests that the quaternary structure of SSBs, which in
bacteria and archaea are also tetramers of OB-folds, is
conserved in evolution. 
16 August 1999, The EMBO Journal
n Crystal structure of a tandem pair of fibronectin type III
domains from the cytoplasmic tail of integrin α6β4. José
María de Pereda, Gerhard Wiche and Robert C Liddington
(1999). EMBO J. 18, 4087–4095.
The integrin α6β4 is an essential component of
hemidesmosomes but it also plays a dynamic role in invasive
carcinoma cells. The cytoplasmic tail of the β4 subunit is
uniquely large among integrins and includes two pairs of
fibronectin type III domains separated by a connecting
segment. The crystal structure of the first tandem domain pair
reveals a novel interdomain interface and candidate protein-
binding sites, including a large acidic cleft formed from the
surfaces of both domains and a prominent loop that is
reminiscent of the RGD integrin-binding loop of fibronectin.
2 August 1999, The EMBO Journal
n NMR structure and metal interactions of the CopZ
copper chaperone. Reinhard Wimmer, Torsten Herrmann,
Marc Solioz and Kurt Wüthrich (1999). J. Biol. Chem.
274, 22597–22603.
A recently discovered family of proteins that function as
copper chaperones route copper to proteins that either require
it for their function or are involved in its transport. This paper
describes the NMR structure of the 8 kDa copper chaperone
protein CopZ from Enterococcus hirae. The protein has two
helices located on the same side of a β sheet. A sequence motif
GMXCXXC contains the primary ligands which bind
copper(I). Binding of copper(I) caused major structural changes
in this molecular region, as manifested by the fact that most
NMR signals of the loop and the N-terminal part of the first
helix were broadened beyond detection. The structure of
CopZ is the first three-dimensional structure of a cuproprotein
for which the metal ion is an exchangeable substrate.
6 August 1999, Journal of Biological Chemistry
n Hierarchy of structure loss in MD simulations of src
SH3 domain unfolding. J Tsai, M Levitt and D Baker
(1999). J. Mol. Biol. 291, 215–225.
Thirty independent, high-temperature, molecular dynamic
simulations of src SH3 unfolding were performed. Although
the trajectories of each simulation differ widely from each
other, recurrent features of the high-temperature unfolding
process were identified. Two models, the symmetric funnel
limit and a hierarchic model were assessed. Despite the
heterogeneity of the individual trajectories the ensemble
averaging revealed an order to the unfolding process: contacts
between the N- and C-terminal strands are the first to
disappear, whereas contacts with the distal β hairpin and a
hydrogen-bonding network involving the distal β turn and
the diverging loop persist well after the majority of the native
contacts are lost. The hierarchy of events resembles, but is
somewhat less pronounced, than that observed in
experimental studies.
6 August 1999, Journal of Molecular Biology
n Retinoic acid receptor: a simulation analysis of retinoic
acid binding and the resulting conformational changes.
A Blondel, J-P, Renaud, S Fischer, D Moras and M Karplus
(1999). J. Mol. Biol. 291, 101–115.
The binding/escape mechanism of all-trans retinoic acid with
respect to the ligand-binding domain of the nuclear receptor
RARγ has been studied by molecular dynamic simulations.
The entry/exit channel was shown to be on the side of the
activation helix. Ligand escape takes place in the early steps of
the transition during rearrangement of the binding pocket; the
latter involves inward motion of the β sheet and outward
motions of the Ω-loop and helix H6. After the escape phase,
the conformational changes affect primarily the C-terminal
helices H11–H12 and the Ω-loop. The three paths are
significantly different for this reorganization phase and reveal a
multiplicity of possibilities, in agreement with the idea that the
apo state is structurally less constrained. The present
calculations extend the crystallographic results, confirming the
‘mouse trap’ mechanism and stressing the importance of the
helix H3 conformation and of the contacts between the Ω-loop
and helices H11 and H6. They are in good agreement with
known mutants and point to other functionally important
residues, especially in helices H3 and H11, suggesting
mutations that may affect the ligand-binding function and the
associated conformational changes.
6 August 1999, Journal of Molecular Biology
n Structure of bacteriorhodopsin at 1.55 Å resolution.
Hartmut Luecke, Brigitte Schobert, Hans-Thomas Richter,
Jean-Philippe Cartailler and Janos K Lanyi (1999). 
J. Mol. Biol. 291, 899–911.
The atomic structure of the light-driven ion pump
bacteriorhodopsin and the surrounding lipid matrix was
determined by X-ray diffraction of crystals grown in cubic lipid
phase. In the extracellular region, an extensive three-
dimensional hydrogen-bonded network of protein residues and
seven water molecules leads from the buried retinal Schiff base
and the proton acceptor Asp85 to the membrane surface. A
bilayer of 18 tightly bound lipid chains forms an annulus
around the protein in the crystal. (Similar results are reported
at 1.9 Å resolution by Belrhali et al. Structure 7, 909–917.)
27 August 1999, Journal of Molecular Biology
n The structure of pyruvate kinase from Leishmania
mexicana reveals details of the allosteric transition and
unusual effector specificity. Daniel J Rigden, Simon EV
Phillips, Paul AM Michels and Linda A Fothergill-Gilmore
(1999). J. Mol. Biol. 291, 615–635.
The determination of the first eukaryotic pyruvate kinase
crystal structure in the T-state is reported and compared with
the yeast R-state enzymes. Structural changes related to the
allosteric transition can therefore be distinguished from those
that are a consequence of the inherent wide structural
divergence between bacterial and mammalian proteins. The
allosteric transition involves significant changes in a tightly
packed array of eight α helices at the interface near the
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catalytic site. At the other interface the allosteric transition
appears to be accompanied by the bending of a 10-stranded
intersubunit β sheet adjacent to the effector site. Helix Cα1
makes contacts to the N-terminal helical domain and bridges
both interfaces. A comparison of the effector sites of the
leishmania and yeast enzymes reveals the structural basis for
the different effector specificity.
20 August 1999, Journal of Molecular Biology
n Experimental study of the protein folding landscape:
unfolding reactions in cytochrome c. John S Milne, 
Yujia Xu, Leland C Mayne and S Walter Englander (1999).
J. Mol. Biol. 290, 811–822.
Hydrogen exchange results for cytochrome c have been
interpreted in terms of transient hydrogen bond breaking
reactions that include large unfolding reactions and small
fluctuational distortions. The differential sensitivity of these
opening reactions to denaturant, temperature, and protein
stability makes it possible to distinguish the different opening
reactions and to characterize their structural and
thermodynamic parameters. The partially unfolded forms
(PUFs) observed are few and discrete, evidently because they
are produced by the reversible unfolding of the protein’s
several intrinsically cooperative secondary structural elements.
The discrete nature of the PUFs and their small number is as
expected for classical folding intermediates but not for
theoretically derived folding models, apparently because the
simplified nonprotein models usually analyzed in theoretical
studies encompass only a single cooperative unit rather than
multiple separable units. 
16 July 1999, Journal of Molecular Biology
n Transproteomic evidence of a loop-deletion
mechanism for enhancing protein thermostability.
Michael J Thompson and David Eisenberg (1999). 
J. Mol. Biol. 290, 595–604.
Understanding the molecular determinants of protein
thermostability is of theoretical and practical importance.
While numerous determinants have been suggested, no
molecular feature has been judged of paramount importance,
with the possible exception of ion-pair networks. Recently the
complete genomes for mesophilic, thermophilic and
hyperthermophilic organisms have been sequenced, vastly
improving the potential for uncovering general trends in
sequence and structure evolution related to thermostability
and, thus, for isolating the more important determinants. A
comparative analysis of 20 complete genomes, found a trend
towards shortened thermophilic proteins relative to their
mesophilic homologs. The new genomes offer enough
comparable sequences to compute meaningful statistics that
point to loop deletion as a general evolutionary strategy for
increasing thermostability. 
9 July 1999, Journal of Molecular Biology
n Structural analysis of 14-3-3 phosphopeptide
complexes identifies a dual role for the nuclear export
signal of 14-3-3 in ligand binding. Katrin Rittinger, Joe
Budman, Jian Xu, Stefano Volinia, Lewis C Cantley,
Stephen Smerdon, Steven Gamblin and Michael B Yaffe
(1999). Mol. Cell 4, 153–166.
The authors have solved the high-resolution X-ray structure of
14-3-3 bound to two different phosphoserine peptides,
representing alternative substrate-binding motifs. These
structures reveal an evolutionarily conserved network of
peptide–protein interactions within all 14-3-3 isotypes, explain
both binding motifs, and identify a novel intrachain
phosphorylation-mediated loop structure in one of the peptides.
A 14-3-3 mutation disrupting Raf signaling alters the ligand-
binding cleft, selecting a different phosphopeptide-binding
motif and different substrates than the wild-type protein.
August 1999, Molecular Cell
n Structure of a bacterial 30S ribosomal subunit at 5.5 Å
resolution. William M Clemons Jr, Joanna LC May, Brian T
Wimberly, John P McCutcheon, Malcolm S Capel and
Venki Ramakrishnan (1999). Nature 400, 833–840.
A crystallographic analysis of the structure of the 30S ribosomal
subunit from the bacterium Thermus thermophilus is presented.
At a resolution of 5.5 Å, the phosphate backbone of the
ribosomal RNA is visible, as are the α helices of the ribosomal
proteins, enabling double-helical regions of RNA to be
identified throughout the subunit, all seven of the small-
subunit proteins of known crystal structure to be positioned in
the electron-density map, and the fold of the entire central
domain of the small-subunit ribosomal RNA to be determined.
(The structure of the 50S subunit is presented at a similar
resolution by Ban et al. Nature 400, 841–847, and a further
description of methodology is presented by Harms et al.
Structure 7, 931–941.)
26 August 1999, Nature
n Four-helical-bundle structure of the cytoplasmic
domain of a serine chemotaxis receptor. Kyeong Kyu
Kim, Hisao Yokota and Sung-Hou Kim (1999). 
Nature 400, 787–792.
The bacterial chemotaxis receptors are transmembrane
receptors with a simple signalling pathway. They are dimeric
in the absence of their ligands, and their signalling does not
depend on a monomer–dimer equilibrium. The crystal
structure of the cytoplasmic domain of a serine chemotaxis
receptor of Escherichia coli reveals a 200 Å long coiled-coil of
two antiparallel helices connected by a ‘U-turn’. Two of these
domains form a long, supercoiled, four-helical bundle in the
cytoplasmic portion of the receptor. 
19 August 1999, Nature
Paper Alert R245
n Crystal structure of the copper chaperone for
superoxide dismutase. Audrey L Lamb, Amy K
Wernimont, Robert A Pufahl, Valeria C Culotta, Thomas V
O’Halloran and Amy C Rosenzweig (1999). 
Nat. Struct. Biol. 6, 724–729.
The structure of the yeast copper chaperone for superoxide
dismutase (yCCS) reveals a protein composed of two domains.
The N-terminal domain is very similar to the
metallochaperone protein Atx1 and is likely to play a role in
copper delivery and/or uptake. The second domain resembles
the physiological target of yCCS, superoxide dismutase I
(SOD1), in overall fold, but lacks all of the structural elements
involved in catalysis. In the crystal, two SOD1-like domains
interact to form a dimer. The subunit interface is remarkably
similar to that in SOD1, suggesting a structural basis for target
recognition by this metallochaperone.
August 1999, Nature Structural Biology
n Structural mobility of the human prion protein probed
by backbone hydrogen exchange. LLP Hosszu, NJ
Baxter, GS Jackson, A Power, AR Clarke, JP Waltho, CJ
Craven and J Collinge (1999). Nat. Struct. Biol. 6, 740–743.
Prions, the causative agents of Creutzfeldt-Jacob Disease
(CJD) in humans and bovine spongiform encephalopathy
(BSE) and scrapie in animals, are principally composed of
PrPSc, a conformational isomer of cellular prion protein (PrPC).
The propensity of PrPC to adopt alternative folds suggests that
there may be an unusually high proportion of alternative
conformations in dynamic equilibrium with the native state.
However, the rates of hydrogen/deuterium exchange
demonstrate that the conformation of human PrPC is not
abnormally plastic. The stable core of PrPC has extensive
contributions from all three α helices and shows protection
factors equal to the equilibrium constant for the major
unfolding transition. A residual, hyperstable region is retained
upon unfolding, and exchange analysis identifies this as a small
nucleus of approximately ten residues around the disulfide
bond. These results show that the most likely route for the
conversion of PrPC to PrPSc is through a highly unfolded state
that retains, at most, only this small nucleus of structure, rather
than through a highly organized folding intermediate.
6 August 1999, Nature Structural Biology
n The crystal structure of cricket paralysis virus: the first
view of a new virus family. John Tate, Lars Liljas, Paul
Scotti, Peter Christian, Tianwei Lin and John E Johnson
(1999). Nat. Struct. Biol. 6, 765–773.
Numerous small, RNA-containing insect viruses are currently
classified as picornaviruses, or as ‘picorna-like’, as they
superficially resemble the true picornaviruses. Considerable
evidence now suggests that several of these viruses are
members of a distinct family. The authors have determined
the gene sequence of the capsid proteins and the crystal
structure of the cricket paralysis virus. While the genome
sequence indicates that the insect picorna-like viruses
represent a distinct lineage compared to true picornaviruses,
the capsid structure demonstrates that the two groups are
related. These viral genomes are, thus, best viewed as
composed of exchangeable modules that have recombined.
August 1999, Nature Structural Biology
n Structure of chalcone synthase and the molecular
basis of plant polyketide biosynthesis. Jean-Luc Ferrer,
Joseph M Jez, Marianne E Bowman, Richard A Dixon and
Joseph P Noel (1999). Nat. Struct. Biol. 6, 765–774.
Chalcone synthase (CHS) is pivotal for the biosynthesis of
flavonoid antimicrobial phytoalexins and anthocyanin pigments
in plants. It produces chalcone by condensing one p-coumaroyl-
and three malonyl-coenzyme A thioesters into a polyketide
reaction intermediate that cyclizes. The crystal structures of
CHS alone and complexed with substrate and product analogs
reveal the active-site architecture that defines the sequence and
chemistry of multiple decarboxylation and condensation
reactions and provides a molecular understanding of the
cyclization reaction leading to chalcone synthesis. The structure
of CHS complexed with resveratrol also suggests how stilbene
synthase, a related enzyme, uses the same substrates and an
alternate cyclization pathway to form resveratrol.
August 1999, Nature Structural Biology
n Crystal structure of 2-oxoisovalerate dehydrogenase
and the architecture of 2-oxo acid dehydrogenase
multienzyme complexes. Arnthor Ævarsson, Kimberlie
Seger, Stewart Turley, John R Sokatch and Wim GJ Hol
(1999). Nat. Struct. Biol. 6, 785–792.
The family of giant multienzyme complexes metabolizing
pyruvate, 2-oxoglutarate, branched-chain 2-oxo acids or acetoin
contains several of the largest and most sophisticated protein
assemblies known, with molecular masses between 4 and
10 million Da. The principal enzyme components, E1, E2 and
E3, are present in numerous copies and utilize multiple
cofactors to catalyze a directed sequence of reactions via
substrate channeling. The crystal structure of a
heterotetrameric (α2β2) E1, 2-oxoisovalerate dehydrogenase
from Pseudomonas putida, reveals a tightly packed arrangement
of the four subunits with the β2 dimer held between the jaws
of a ‘vice’ formed by the α2 dimer. A long hydrophobic
channel, suitable to accommodate the E2 lipoyl-lysine arm,
leads to the active site, which contains the cofactor thiamin
diphosphate (ThDP) and an inhibitor-derived covalent
modification of a histidine sidechain. The E1 structure
completes the picture of the shared architectural features of
these enormous macromolecular assemblies.
August 1999 Nature Structural Biology
n Compactness of the denatured state of a fast-folding
protein measured by submillisecond small-angle X-ray
scattering. L Pollack, MW Tate, NC Darnton, JB Knight,
SM Gruner, WA Eaton and RH Austin (1999). Proc. Natl
Acad. Sci. USA 96, 10115–10117.
Time-resolved small-angle X-ray scattering was used to
measure the radius of gyration of cytochrome c after initiation
R246 Structure 1999, Vol 7 No 10
Paper Alert R247
of folding by a pH jump. Submillisecond time resolution was
obtained with a microfabricated diffusional mixer and
synchrotron radiation. The results show that the protein first
collapses to compact denatured structures before folding very
fast to the native state.
31 August 1999, Proceedings of the National Academy of
Science USA
n Crystal structure and mechanism of CO
dehydrogenase, a molybdo iron–sulfur flavoprotein
containing S-selanylcysteine. Holger Dobbek, Lothar
Gremer, Ortwin Meyer and Robert Huber (1999). Proc.
Natl Acad. Sci. 96, 8884–8889.
CO dehydrogenase from the aerobic bacterium Oligotropha
carboxidovoran catalyzes the oxidation of CO with H2O,
yielding CO2, two electrons, and two H
+. It is composed of an
88.7 kDa molybdoprotein (L), a 30.2 kDa flavoprotein (M),
and a 17.8 kDa iron–sulfur protein (S). It is organized as a
dimer of LMS heterotrimers. The crystal structure in the air-
oxidized form has been determined to 2.2 Å. The active site of
the enzyme, which contains molybdenum with three oxygen
ligands, molybdopterin-cytosine dinucleotide and S-
selanylcysteine, delivers the electrons to an intramolecular
electron transport chain composed of two types of [2Fe–2S]
clusters and flavin-adenine dinucleotide. The path of electron
transport and a mechanism based on a structure with the
bound suicide-substrate cyanide are suggested.
3 August 1999, Proceedings of the National Academy of
Science USA
n Evolution of a light-harvesting protein by addition of
new subunits and rearrangement of conserved
elements: crystal structure of a cryptophyte
phycoerythrin at 1.63 Å resolution. Krystyna E Wilk,
Stephen J Harrop, Lucy Jankova, Diana Edler, Gary
Keenan, Francis Sharples, Roger G Hiller and Paul MG
Curmi (1999). Proc. Natl Acad. Sci. 96, 8901–8906.
Cryptophytes are unicellular photosynthetic algae that use a
lumenally located light-harvesting system, which is distinct
from the phycobilisome structure found in cyanobacteria and
red algae. One of the key components of this system is water-
soluble phycoerythrin (PE) 545 the expression of which is
enhanced by low light levels. The crystal structure of the
heterodimeric α1α2ββ PE 545 from the marine cryptophyte
Rhodomonas CS24 has been determined. Although the β-chain
structure is similar to the α and β chains of other known
phycobiliproteins, the overall structure of PE 545 is novel with
the α chains forming a simple extended fold with an
antiparallel β ribbon followed by an α helix. The two doubly
linked β50/β61 chromophores (one on each β subunit) are in
van der Waals contact, suggesting that exciton-coupling
mechanisms may alter their spectral properties. Each α subunit
carries a covalently linked 15,16-dihydrobiliverdin
chromophore that is likely to be the final energy acceptor.
3 August 1999, Proceedings of the National Academy of
Science USA
n Crystal structure of the α appendage of AP-2 reveals a
recruitment platform for clathrin-coat assembly. Linton
M Traub, Maureen A Downs, Jennifer L Westrich and
Daved H Fremont (1999). Proc. Natl Acad. Sci.
96, 8907–8912.
AP-2 adaptors regulate clathrin-bud formation at the cell
surface by recruiting clathrin trimers to the plasma membrane
and by selecting certain membrane proteins for inclusion
within the developing clathrin-coat structure. These functions
are performed by discrete subunits of the adaptor
heterotetramer. The C-terminal appendage of the AP-2 
α subunit appears to regulate the translocation of several
endocytic accessory proteins to the bud site. The authors
report the crystal structure of the α appendage. It is composed
of two distinct structural modules, a β-sandwich domain and a
mixed α-β platform domain. Structure-based mutagenesis
revealed a common protein-binding interface within a
conserved region of the platform domain.
3 August 1999, Proceedings of the National Academy of
Science USA
n Crystal structure and mechanism of histone acetylation
of the yeast GCN5 transcriptional coactivator. Raymond
C Trievel, Jeannie R Rojas, David E Sterner, Ravichandran
N Venkataramani, Lian Wang, Jianxin Zhou, C David Allis,
Shelley L Berger and Ronen Marmorstein (1999). 
Proc. Natl Acad. Sci. 96, 8931–8936.
The yeast GCN5 (yGCN5) transcriptional coactivator functions
as a histone acetyltransferase (HAT) to promote transcriptional
activation. The crystal structure of the HAT domain of yGCN5
reveals a central protein core associated with AcCoA binding
that appears to be structurally conserved among a superfamily
of N-acetyltransferases. A pronounced cleft lying above this
core, and flanked by N- and C-terminal regions that show no
sequence conservation within N-acetyltransferase enzymes, is
the proposed site for histone substrate binding and catalysis.
Located at the bottom of this cleft is a conserved glutamate
residue that is in position to play an important catalytic role in
histone acetylation. Functional analysis of a Glu173→Gln
mutant yGCN5 protein implicates this glutamate residue as a
general base for catalysis.
3 August 1999, Proceedings of the National Academy of
Science USA
n The crystal structure of anthranilate synthase from
Sulfolobus solfataricus: functional implications.
Thorsten Knöchel, Andreas Ivens, Gerko Hester, 
Ana Gonzalez, Ronald Bauerle, Matthias Wilmanns, 
Kasper Kirschner and Johan N Jansonius (1999). 
Proc. Natl Acad. Sci. 96, 9479–9484.
Anthranilate synthase catalyzes the synthesis of anthranilate
from chorismate and glutamine and is feedback-inhibited by
tryptophan. The enzyme from the hyperthermophile
Sulfolobus solfataricus has been crystallized in the absence of
physiological ligands, and its crystal structure determined. It
is a heterotetramer of anthranilate synthase (TrpE) and
glutamine amidotransferase (TrpG) subunits, in which two
TrpG–TrpE protomers associate mainly via the TrpG
subunits. The small TrpG subunit (195 residues) has the
known ‘triad’ glutamine amidotransferase fold. The large
TrpE subunit (421 residues) has a novel fold. It displays a
cleft between two domains, the tips of which contact the
TrpG subunit across its active site. Clusters of catalytically
essential residues are located inside the cleft, spatially
separated from clustered residues involved in feedback
inhibition. The structure suggests a model in which
chorismate binding triggers a relative movement of the two
domain tips of the TrpE subunit, activating the TrpG
subunit and creating a channel for passage of ammonia
towards the active site of the TrpE subunit.
17 August 1999, Proceedings of the National Academy of
Science USA
n Structural basis of chaperone function and pilus
biogenesis. Frederic G Sauer, Klaus Fütterer, Jerome S
Pinkner, Karen W Dodson, Scott J Hultgren and Gabriel
Waksman (1999). Science 285, 1058–1061.
Many Gram-negative pathogens assemble architecturally and
functionally diverse adhesive pili on their surfaces by the
chaperone-usher pathway. Immunoglobulin-like periplasmic
chaperones escort pilus subunits to the usher, a large protein
complex that facilitates the translocation and assembly of
subunits across the outer membrane. The crystal structure of the
PapD–PapK chaperone-subunit complex reveals that the
chaperone functions by donating its G1 β strand to complete the
immunoglobulin-like fold of the subunit via a mechanism
termed donor strand complementation. The structure of the
PapD–PapK complex also suggests that during pilus biogenesis,
every subunit completes the immunoglobulin-like fold of its
neighboring subunit via a mechanism termed donor strand
exchange. (A related paper describing the FimC–FimH
chaperone–adhesin complex from uropathogenic E. coli is
described by Choudhury et al. in the same issue pp. 1061–1066.)
13 August 1999, Science
n A new mode of B12 binding and the direct participation
of a potassium ion in enzyme catalysis: X-ray structure
of diol dehydratase. Naoki Shibata, Jun Masuda,
Takamasa Tobimatsu, Tetsuo Toraya, Kyoko Suto, 
Yukio Morimoto and Noritake Yasuoka (1999). 
Structure 7, 997–1008.
Diol dehydratase is an enzyme that catalyzes the
adenosylcobalamin (coenzyme B12) dependent conversion of
1,2-diols to the corresponding aldehydes. The enzyme exists as
a dimer of heterotrimers (αβγ)2. The cobalamin molecule is
bound between the α and β subunits. The α subunit includes a
(β/α)8 barrel. The substrate, 1,2-propanediol, and an essential
potassium ion are deeply buried inside the barrel. On the basis
of direct interactions between the potassium ion and the two
hydroxyl groups of the substrate, direct participation of a
potassium ion in enzyme catalysis is proposed. 
28 July 1999, Structure
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